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TABLE 2. 32/22 Pin Assignments 


ODD PIN 
NUMBER 
(P2 COMPONENT SIDE 


| 9 +5V 

ll +12V 

13 GND (+ 15У) 
15 -12V 


EVEN PIN 
NUMBER 
(P2 SOLDER SIDE) 


+12V 
GND (+ 15V) 
-12V 


TABLE 2. J2/P2 Pin Assignments for (cont'd) 
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SIGNAL CHARACTERISTICS, "BUS" CONNECTOR Pl 


| | | 
| | | SIGNAL CHARACTERISTICS 
| CONNECTOR | SIGNAL | 
€e PIN | MNEMOHIC | FUNCTIONAL DESCRIPTION | INPUT | OUTPUT 

| 
1 9 | +5V | +5 VOLTS DC POWER (See VERSAbus| (See VERSAbus 
| 3,4 | GND | GROUND | Spec) | Spec) 
| 5 | 5% | DATA BIT 0 |(Note 1) |(Note 1) 
| 6 | 001% | " " 1 | " | " 
| 7 | 092* | ο "2 | | ó 
| 8 | D03* | " " 3 | " | " 
| 9 | Dg4* | " " 4 | " | " 
| 10 | 005% EG " 5 | я | : 
| 11 | 006% | " " 6 | " | " 
| 12 | 007% | n " 7 | " | "8 
| 13 | 008* | " "u 8 | " | " 
l 14 | Dgo* | n " 9 | " | n 
| 15 | 010% | и и 10 | и | " 
| 16 | οι!» p ® “33 | B | T 
| 17 | D12* ШЕ. “12 | - | ç 
| 18 | 013* τα Ἢ 9-13 | А | " 
| 19 | 014* „ πο " 14 | Е | | 
| 20 | 015* MEN. * 15 | i | " 
| 215442 | --- | (RESERVED) | й | Т 
| 23,24 | GND | GROUND | ji | 
| 25 | 050% | DATA STROBE Y | : | i 

3 | 26 | DS1* | DATA STROBE 1 | É | y 

б | 27,28 | GND | GROUND | à | " 

| 29 | DTACK* | DATA TRANSFER ACKNOWLEDGE | " | | 
| 30 | А5 | ADDRESS STROBE | : | i 
| 31,32 | GND | GROUND | " | : 
| 33 | --- | (RESERVED) | M | " 
| . 34 | WRITE* | READ/WRITE INDICATOR | y | : 
| 35 | --- | (RESERVED) | қ | " 
| 36 | мі | ADDRESS BIT 1 | " | д 
D o3 | <Ag2* | T " 2 | Ы | и 
| 38 | Ag3* | $ №: 72 | Ы | κ 
| 39 | Мах | и " 4 | м | 4 
| 40 | Ad5* | и " 5 | " | " 
| 41 | Ag6* | ° " 6 | i | i 
| 42 | Αα | ы %, 7 | ii | Б 
| 43 | 1,08% | К “© 8 | " | : 
| 44 | 9 * | " * 9 | 93 | & 
| 45 | А1@* | " " 10 | и | " 
| 46 | A11* | " " 11 | " | " 
1 47 | А12* | À " 12 | " | " 
| 48 | M3* | u " 13 | " | и 
| 49 | А14* | и и 14 | и | и 
| 50 | Al5* | ү; * 15 | " | ‘ 
| 51 | A16* | " " 16 | " | " 
| 52 | Al7* | Ы 8, 47 | : | : 
| | | | | 


! 
— ee са эй АРРА ana: 


с Note (1) - For electrical characteristics and additional information, refer to 
Wi; VERSAbus Specification Manual, M68KVBS (D1). 


«ЖЕ: 


TABLE 2 - cont'd 


Чи EHE τς 8 Had eu алсын | | 
б | | | SIGNAL CHARACTERISTICS | 
CONNECTOR | SIGNAL | | | | 
| PIN | MNEMONIC | FUNCTIONAL DESCRIPTION | INPUT | OUTPUT | 
ل ب ص يسبب‎ τ: - 
ы 
| 54 | А19* |ADDRESS BIT 19 (SEE VERSA- | (See VERSA- | 
| 55 | A20* E " 20 | bus Spec) | bus Spec) | 
| 56 | A21* | " "Ñ" 21 | " | n | 
| 57 | А22% p o “22 | i | | 
| 58 | A23* | " " 23 | " | " | 
| 59 | AM4* |ADDRESS MODIFIER BIT 4 | à | И | 
| 60 | AM7* |ADDRESS MODIFIER BIT 7 | а | c | 
| 61 | GND [GROUND | κ | " | 
| 62 | GND |GROUND | T | " | 
| 63 | AM3* |А00РЕ55 MODIFIER BIT 3 | W | | 
| 64, 65, 66 | --- | (RESERVED) | б | á | 
| 67,68 | GND |SIGNAL GROUND | Ы | hH | 
| 69 | ACCLK ΙΡΟΜΕΕ LINE FREQUENCY (AC CLOCK) | " | x | 
| 70 | SYSCLK 116 MHz CLOCK | | i | 
| 71,72 | GND |GROUND | ç | É | 
| 73 | --- | (RESERVED) | " | " | 
| 74 Sy SRE SETX |SYSTEM RESET | : | 0 | 
| 75, 76, 77 | --- | (RESERVED ) | | : | 
| 78 | ACFAIL* JAC INPUT POWER FAILURE | : | ч | 
| 79 | --- | (RESERVED ) | | 1 | 
| 80 | SYSFAIL* [SYSTEM FAIL | М | ^ | 
6 81 | BERR* |BUS ERROR | i | " | 
| 82 | --- | (RESERVED) | | қ 
| 83 | АМ % ADDRESS MODIFIER BIT Ø | " | ١ | 
| 84 | AMI* |ADDRESS MODIFIER BIT 1 | 0 | | 
| 85 | AM2* [ADDRESS MODIFIER BIT 2 | j | à ] 
| 86 | AM6* |ADDRESS MODIFIER BIT 6 | к | ‘ | 
| 87 | IRQ1* JINTERRUPT REQUEST 1 | i | " | 
| 88 | IRQ2* | w " ? | и | и | 
| 89 | IRQ3* | " и 3 | u | " | 
| 90 | IRQ4* | " " 4 | " | " | 
| 91 | IRQ5* | " А 5 | : | : i 
| 92 | IRQ6* | “ " 6 | " | u I 
| 93 | IRQ7* | » AND. | " | " | 
| 94 | АМ5* [ADDRESS MODIFIER BIT 5 | i | " | 
| 95 | ACKIN* |ACKNOWLEDGE IN | " | 3 | 
| 96 | ACKOUT* — |ACKNOWLEDGE OUT | Ы | ‘ | 
| 97 | BGOIN* IBUS GRANT IN, #9 | Š | : | 
| 98 | BGGOUT* 1805 GRANT OUT, #9 | н | τ | 
| 99 | BGLIN* |BUS GRANT IN, #1 | 5 | 1 | 
| 100 | BGIOUT* 1805 GRANT OUT, #1 | $ | i | 
| 101 | BG2IN* IBUS GRANT IN, #2 | е | 5 | 
| 102 | BG20UT* |BUS GRANT OUT, #2 | қ | 0 | 
| 103 | BG3IN* IBUS GRANT IN, #3 | a | 0 | 
| 104 BG30UT* 1805 GRANT OUT, #3 | " | T | 
| 


-18- 


TABLE 2 - cont'd 


| | | _ STuNAL CHARACTERISTICS — 
CONNECTOR | SIGNAL | | τ ee se ay 

PIN | MNEMONIC | FUNCTIONAL DESCRIPTION | INPUT | OUTPUT 

105 BG4IN* | BUS GRANT IN, #4 |(See VERSAbus| (See VERSAbus 

106 BG40UT* | BUS GRANT OUT, #4 Spec) | Spec) 

107 BRO* | BUS REQUEST, #9 : š 

108 BR1* | BUS REQUEST, #1 " Е 

109 BR2* | BUS REQUEST #2 ы ы 

110 BR3* | BUS REQUEST #3 0 , 

111 BR4* BUS REQUEST #4 ‘ н 

112 BBSY* BUS BUSY | 

113 BCLR* BUS CLEAR i " 

114 BREL* BUS RELEASE М " 

115 --- (RESERVED) " : 

116 --- (RESERVED) Т я 

117 --- (RESERVED) 7 0 

118 --- (RESERVED ) : " 
119 120 GND GROUND H Р 
121,122 -12V -12 VOLTS DC POWER " i 
123,124 GND GROUND " à 
125,126 +121 . +12 VOLTS DC POWER " i 
127 ,128 +12V +12 VOLTS DC POWER п 3 
129 ,130 +5V +5 VOLTS DC POWER d р 
131,132 +5V +5 VOLTS DC POWER к " 
133,134 --- (RESERVED) ý Ӯ 
135-140 GND GROUND " 
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TABLE 3 
SIGNAL CHARACTERISTICS, 1/0 CONNECTOR P2 


ορ. GN RID MEM LIA UD 
SIGNAL CHARACTERISTICS 


| | 
| | | | 1 
Ө connector | senat | puc ος | 
| PIN | MNEMONIC | FUNCTIONAL DESCRIPTION | INPUT | OUTPUT | 
Es ири A ² ] , | 
| | | | | | 
1-6 | GND | GROUND | - | - | 
| 7-10 | +5V | +5 VOLTS DC POWER | | | 
| 11,12 | +12V | +12 VOLTS DC POWER | - | | 
| 13,14 | GND | GROUND | * | - | 
| 15,16 | -12V | -12 VOLTS DC POWER | - | - | 
| 17 | GND | GROUND | - | - | 
| 18 | c1 | PTM CLOCK 1 INPUT | C* | (N/A) | 
| 19 | TXD1 | TRANSMIT DATA, | E** | E | 
| | | SERIAL PORT #1 | | | 
| 20 | 61 | PTM GATE 1 INPUT | D | (N/A) | 
| 21 | RXD1 | RECEIVED DATA, | E** | E | 
| | | SERIAL PORT #1 | | | 
| 22 | 01 | PT #1 OUTPUT | (N/A) | B | 
| 23 | 51 | REQUEST TO SEND, | E** | E | 
| | | SERIAL PORT #: | | | 
| 24 | C2 | PTM CLOCK 2 INPUT | D | (N/A) | 
| 25 | СТ51 | CLEAR TO SEND, | E** | E | 
| | | SERIAL PORT #1 | | | 
| 26 | 62 | PTM GATE 2 INPUT | D | (N/A) | 
| 27 | 0581 | DATA SET READY, | E** | E | 
| | | SERIAL PORT #1 | | | 
е 28 | 02 | PTM #2 OUTPUT | (NA) | B | 
| 29 | GND | GROUND | - | - | 
| 30 | RR+ | RECEIVER READY +, | F | (N/A) | 
| | | SERIAL PORT #2 (RS422) | | | 
| 31 | DCD1 | DATA CARRIER DETECT, | E** | E | 
| | | SERIAL PORT #1 | | | 
|° 32 | RR- | RECEIVER READY, | F | (N/A) | 
| | | SERIAL PORT #2 (RS422) | | | 
1-33 | DTR1 | DATA TERMINAL READY, | E** | E | 
| | | SERIAL PORT #1 | | | 
| 34 | TR* | TERMINAL READY *, | (N/A) | F | 
| | | SERIAL PORT #2 (RS422) | | | 
| 35 | | (UNUSED) | - | s | 
| 36 | TR- | TERMINAL READY -, | (N/A) | F | 
| | | SERIAL PORT #2 (RS422) | | | 
| 37 | | (UNUSED) | š | 5 | 
| 38 | DM+ | DATA MODE +, | F | (N/A) | 
| | | SERIAL PORT #2 (RS422) | | | 
| 39 | 03 | PTM #3 OUTPUT | (N/A) | B | 
| 40 | DM- | DATA MODE -, | F | (N/A) | 
| | | SERIAL PORT #2 (RS422) | | | 
| 41 | G3 | PTM GATE 3 INPUT | D | (N/A) | 
| 42 | CS+ | CLEAR TO SEND + | Е | (N/A) | 
| | | 


SERIAL PORT 82 (85422) 
*Signal categories are defined following this table. 

**Input/Output characteristics vary depending on whether this port is defined as a 
Terminal or Modem. 
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TABLE 3 - cont'd 
SIGNAL CHARACTERISTICS, 1/0 CONNECTOR P2 


| 
SIGNAL CHARACTERISTICS | 
| 


| | | 

| CONNECTOR | SIGNAL | ` | | [ Ë 
е PIN | MNEMONIC | FUNCTIONAL DESCRIPTION | INPUT | OUTPUT e 
PI Mom е 
| 43 | 6 | PTM CLOCK 3 INPUT | D* | (N/A) | 
| 44 | CS- | CLEAR TO SEND -, | F | (N/A) | 
| | | SERIAL PORT #2 (85422) | | | 
| 45 | GND | GROUND | - | - | 
| 46 | RT+ | RECEIVE TIMING + | F | (N/A) | 
| | | SERIAL PORT #2 (RS422) | | | 
| 47 | TXD2 | TRANSMIT DATA, | E** | E | 
| | | SERIAL PORT #2 (RS232C) | | | 
| 48 | RT- | RECEIVE TIMING -, | F | (N/A) | 
| | | SERIAL PORT #2 (88422) | | | 
| 49 | 2 | RECEIVED DATA, | E** | E | 
| | | SERIAL PORT #2 (RS232C) | | | 
| 50 | RS+ | REQUEST TO SEND +, | (N/A) | F | 
| | | SERIAL PORT 42 (RS422) | | | 
| 51 | RTS2 | REQUEST TO SEND, | Ex* | E | 
| | | SERIAL PORT #2 (RS232C) | | | 
| 52 | RS- | REQUEST TO SEND -, | (N/A) | F | 
| | | SERIAL PORT #2 (RS422) | | | 
| 53 E `CTS2 | CLEAR TO SEND, | Е** | E | 
| | | SERIAL PORT #2 (RS232C) | | | 
| 54 | RD+ | RECEIVE DATA +, | F | (N/A) | 
| | | SERIAL PORT #2 (RS422) | | | 
55 | DSR2 | DATA SET READY, | E** | E | 

| | | SERIAL PORT #2 (RS232C) | | | 
| 56 | RD- | RECEIVE DATA -, | F | (N/A) | 
| | | SERIAL PORT #2 (RS422) | | | 
| 57 | GND | GROUND | - | - | 
| 58 | ST | SEND TIMING + ° | F | (N/A) | 
| | | SERIAL PORT #2 (RS422) | | | 
| 59 | DCD2 | DATA CARRIER DETECT, | E** | E | 
| | | SERIAL PORT #2 (RS232C) „ | | 
| 60 | ST- | SEND TIMING - | F | (N/A) | 
| | | SERIAL PORT #2 (RS422) | | | 
| 61 | DTR2 | DATA TERMINAL READY, | E** | E | 
| | | SERIAL PORT #2 (RS232C) | | | 
| 62 | SD+ | SEND DATA +, | (N/A) | Ε | 
| | | SERIAL PORT #2 (RS422) | | | 
| 63 | RXC2 | RECEIVE DATA CLOCK, | E** | E | 
| | | SERIAL PORT #2 (RS232C) | | | 
| 64 | SD- | SEND DATA - | (N/A) | Ε | 
| | | SERIAL PORT #2 (RS422) | | | 
| 65 Г Το | TRANSMIT DATA CLOCK, | pes | E | 
| Же | SERIAL PORT #2 (RS232C) | | | 
| 66 | GND | GROUND | - | | 
| 67-70 | | (UNUSED) | - | j | 
| 71 | P1CB2 | PARALLEL PORT 1, | (N/A) | Β | 
е | | СВ2 CONTROL LINE | | | 


*Signal categories are defined following this table. 
**Input/Output characteristics vary depending on whether this port is defined as a 
Terminal or Modem. Al 


TABLE 3 - cont'd 
SIGNAL CHARACTERISTICS, 1/0 CONNECTOR P2 


SIGNAL CHARACTERISTICS 


1 i 
— “кел — — —Uä—ä—— —— чение ss 
ER 


| 

| CONNECTOR | SIGNAL | „FCC 

| PIN | MNEMOMIC | FUNCTIONAL DESCRIPTION | INPUT | OUTPUT 

— K —— s — А 

| 72,73 | GND | GROUND | - | 5 

| 74 | P2CA1 | PARALLEL PORT 2, | B* | (Ν/Α) 

| | | CAL CONTROL LINE | | 

| 75 | P1CB1 | PARALLEL PORT 1, | B | (N/A) 

| | | CBI CONTROL LINE | | 

| 76,77 | GND | GROUND | 2 | = 

|° 78 | P2CA2 | PARALLEL PORT 2, | (N/A) | B 

| | | СА? CONTROL LINE | | 

| 79 | P1PB7 | PARALLEL PORT 1, UPPER | A | A 

| | | DATA BYTE, BIT #7 | | | 

| 80 | GND | GROUND | - | - ! 

| 81 | РІРВ6 | PARALLEL PORT 1, UPPER | A | A | 

| | | DATA BYTE, BIT #6 | | 

| 82 | Р2РАЙ | PARALLEL PORT 2, LOWER | A | A i 

| | | DATA BYTE, BIT #0 | | 

| 83 | РІРВ5 | PARALLEL PORT 1, UPPER | A | A 

| | | DATA BYTE, ВІТ #5 | | 

| 84 | P2PAL | PARALLEL PORT 2, LOWER | A | A | 

| | | DATA BYTE, BIT #1 | | i 

| 85 | P1PB4 | PARALLEL PORT 1, UPPER | A | A | 
o | | DATA BYTE, BIT #4 | | | 

| 86 | P2PA2 | PARALLEL PORT 2, LOWER | A | A | 

| | | DATA BYTE, BIT #2 | | i 

| 87 | P1PB3 | PARALLEL PORT 1, UPPER | A | A 

| | | DATA BYTE, BIT #3 | | | 

| 88 | P2PA3 | PARALLEL PORT 2, LONER | A | A j 

| | | DATA BYTE, BIT #3 | | | 

| 89 | P1PB2 | PAPALLEL PORT 1, UPPER | A | A | 

| | | DATA BYTE, BIT #2 | | i 

| 90. | Р2РА4 | PARALLEL PORT 2, LOWER | A | A | 

| | | DATA BYTE, BIT #4 | | | 

| 91 | P1PB1 | PARALLEL PORT 1, UPPER | A | A | 

| | | DATA BYTE, BIT #1 | | i 

| 92 | P2PA5 | PARALLEL PORT 2, LOWER | A | A ! 

| | | DATA BYTE, BIT #5 | | | 

| 93 | РІРВ | PARALLEL PORT 1, UPPER | A | A | 

| | | DATA BYTE, BIT #0 | | | 

| 94 | P2PA6 | PARALLEL PORT 2, LOWER | A | A | 

| | | DATA BYTE, BIT #6 | | | 

| 95 | P1PA7 | PARALLEL PORT 1, LOWER | A | A I 

| | | DATA BYTE, BIT #7 | | l 

| 96 | P2PA7 | PARALLEL PORT 2, LOWER | A | A | 

| | | DATA BYTE, BIT #7 | | | 

| 97 | P1PA6 | PARALLEL PORT 1, LOWER | A | A | 

| | | DATA BYTE, BIT #6 | | | 
ғ | 98 | Р2РВ@ | PARALLEL PORT 2, UPPER | Λ | А | 

| i 


| DATA BYTE, BIT #0 


— тии 


. *Signal categories are defined following this table. 
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TABLE 3 - cont'd 
SIGNAL CHARACTERISTICS, I/0 CONNECTOR P2 


9 E A A δν ERE 


| | | SIGNAL CHARACTERISTICS 
т CONNECTOR | SIGNAL | | | 
PIN | MNEMONIC | FUNCTIONAL DESCRIPTION | INPUT |. OUTPUT 8 


| 
μας. MARES —— ال‎ . 3. $^ 


CB2 CONTROL LINE 


| 99 | PIPAS | PARALLEL PORT 1, LOWER | ΑΧ | A 

| | | DATA BYTE, BIT #5 | | 

| 100 | P2PB1 | PARALLEL PORT 2, UPPER | А* | А 

| | | DATA BYTE, BIT #1 | | 

| 101 | Р1РА4 | PARALLEL PORT 1, LOWER | ΑΧ | A 

| | | DATA BYTE, BIT #4 | | 

| 102 | Р2РВ2 | PARALLEL PORT 2, UPPER | ΑΧ | A 

| | | DATA BYTE, BIT #2 | | 

| 103 | P1PA3 | PARALLEL PORT 1, LOWER i A* | A 

| | | DATA BYTE, BIT #3 | | 

| 104 | P2PB3 | PARALLEL PORT 2, UPPER | A* | A 

| | | DATA BYTE, BIT #3 | | 

| 105 | P1PA2 | PARALLEL PORT 1, LOWER | А* | A 

| | | DATA BYTE, BIT #2 | | 

| 106 | P2PB4 | PARALLEL PORT 2, UPPER | A* | A 
21 | | DATA BYTE, BIT #4 | | 

| 107 | P1PA1 | PARALLEL PORT 1, LOWER | А* | A 

| | | DATA BYTE, BIT #1 | | | 

| 108 | P2PB5 | PARALLEL PORT 2, UPPER | ΑΧ | A 

| | | DATA BYTE, BIT #5 | | 

| 109 | Ρ1ΡΑΦ | PARALLEL PORT 1, LOWER | А* | А 

| | | DATA BYTE, BIT #0 | | 

| 110 | P2PB6 | PARALLEL PORT 2, UPPER | A | A 

| | | DATA BYTE, BIT #6 | | 

1 111 | GND | GROUND роз | - 

| 112 | P2PB7 | PARALLEL PORT 2, UPPER | A | A 

| | | DATA BYTE, BIT #7 | | 

| 113 | Р1СА2 | PARALLEL PORT 1, | (N/A) | B 

| | | CA2 CONTROL LINE | | 

| 114,115 | GND | GROUND | - | - 

| 116 | P2CB1 | PARALLEL PORT 2, | B | (N/A) 

| | | 681 CONTROL LINE | | 

} 117 | РІСЛІ | PARALLEL PORT 1, | B | (N/A) 

l | | [Αἱ CONTROL LINE | | 

| 118,119 | GND | GROUND | - | - 

| 120 | P2CB2 | PARALLEL PORT 2, | (N/A) | B 

| 

| | | | | 

| | | | | 

| | | | | 

| | | | | 

| | | | | 

| | | | | 

| | | | | 

| | | | | 

| | | | 


A A E те احص‎ sasa 
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*Signal categories are defined following this table. 
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E TABLE 3 - (cont'd) 
SIGNAL CATEGORY DEFINITIONS 


e SIGNAL TYPE "A 


Driven "Low" 


| 

INPUT | OUTPUT 1 
| 

| Max. Allowed Input Voltage 7.0Y | Min. Guaranteed High Voltage 2.0V | 
| Min. Allowed Input Voltage 0.0V | When Sourcing 14.6 mA | 
| | 

| Min. Allowed Input For "High" 2.0V Max. Guaranteed | ow Voltage 0.5” | 
| Max. Allowed Input For "Low" 0.81 | When Sinking 23.8 mA | 
| | | 
| Max. Current Sinked When 40 uA | | 
| Driven "High" | | 
| Max. Current Sourced When 220 дА | | 
| | | 
| | 


_ ο v᷑— иски 


. ̃˙56ö] Fr p 


SIGNAL TYPE B 


| 

l 

INPUT | OUTPUT | 

| | 

| Max. Allowed Input Voltage 7.0V | Min. Guaranteed High Voltage 2.0V | 
| Min. Allowed Input Voltage 0.07 | When Sourcing 15 mA | 
| | | 
| Min. Allowed Input For "High" 2.0V | Max. Guaranteed Low Voltage 0.5V | 
o! Max. Allowed Input For "Low" 0.87 | When Sinking 24 mA | 
| | | 
| Max. Current Sinked When 20 μλ | | 
| Driven "High" | | 
| Max. Current Sourced When 690 дА | | 
| Driven "Low | | 
| | 


— UON TYPE "©" о 
SIGNAL TYPE D 


SIGNAL TYPE 
| | 


Driven "Low" Driven "Low" 


INPUT INPUT 

| | 
| Мах. Allowed Input Voltage Vcc | Мах. Allowed Input Voltage Усс | 
| Min. Allowed Input Voltage -0.3У | Min. Allowed Input Voltage -0.3V | 
| | | 
| Min. Allowed Input For "High" 2.0V | Min. Allowed Input For "High" 2.07 | 
| Max. Allowed Input For "Low" 0.8V | Max. Allowed Input For "Low" 0.8V | 
| | | 
| Max. Current Sinked When 2.5 мА | Max. Current Sinked When 20 μ | 
| Driven "High" | Driven "High" | 
| Max. Current Sourced When 2.5 yA | Max. Current Sourced When 700 aA | 

| | 
| | | 
| | 
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TABLE 3 - (cont'd) | 
SIGNAL CATEGORY DEFINITIONS 


| SIGNAL TYPE "E" (RS-232C LEVELS | 
| 

| INPUT | OUTPUT | 
| | 
| Max. Allowed Input Voltage 30.0V | Min. Guaranteed High Voltage 7.0V | 
| Min. Allowed Input Voltage -30.0V | (Space) Across ЗК Load | 
| | | | 
| Min. Allowed Input For "Space" 3.0Y | Min. Guaranteed Low Voltage -7.0V | 
| Min. Allowed Input For "Mark" -3.0V | (Mark) Across ЗК Load | 
| | | 
| Max. Current Sinked When 8.3mA | | 
| "Space" (Von = 25V) | | 
| Max. Current Sinked When -8.3mA | | 
| "Mark" (Voff = -25V) | | 
| | 


A —᷑̃ mi - 


| SIGNAL ТУРЕ "F" (RS-422 LEVELS | 
| [ | 
| 


| INPUT | OUTPUT 
| | 
| Max. Allowed Differential 125v | Min. Guaranteed High 2.5V | 
| Voltage | Voltage When Sourcing 20mA | 
© Max. Allowed Common Mode +15V | | 
Voltage | | 
| | | 
| Min. Differential Threshold :0.2V | Max. Guaranteed Low Voltage 0.5V | 
| Voltage (-7V < VI $ 7V) | Voltage When Sinking 48mA | 
| | | 
| Max. Input Current: | | 
| | | 
| (A) For VI = 10V 3.25mA | | 
(B) For VI = -10V 3. 2 | i 
| | 
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VIEW FROM BOTTOM (OR BACK) OF BACKPLANE 


BACK OF LEFT SIDE OF 
EXORmacs CHASSIS VERSAmodule CHASSIS 


| | 


COMPONENT SIDE 


d b CLOCK?" d ١ GNO d 
— — — — 4 
— — — — —3 
— — — — — 
BET p БРУТ: 4 ΕΠ, PORT 1 
pod — — — — 
EES — — — — 
— — — — — 
, : d f 
— 4 рта. 4 IRIEL — 
aD 5582256 GET A — AA 
Rs-422 mum ̃ $ 2: emo rm — u Mes 
q cas E c27 р q b QU Ud a2 E А24 
SERIAL PORT — οὖς Ч.Б GATES A25 Š АЗ 
PLUS PTM en Y TREE — — š 
TIMERS ot aná ez PTA cn 2 on * 
Sere Ц ame sp. pou αμ Ὁ 4» 
d co ° ci р 4 b 0 ası A32 
a جو‎ — — — — 4 
Ετος) GTO — — 
nae рар. — PORT2 
—— = — очо ЕНЕР. 
— — — 
q b d ve2 = vor D - q 
GASTE ATAR 5 
, — — Буу emm. 
q р qs > vss D — 
vea 3 ve? р 
۷7 š veg p 
—— r, жал t 
—— r etd m 
q 0 6 ve > v75 В q as B6 
porca DU 0 P Ш — 4. 69 
— — — 
προ δὲ. „ — a ̃ ˙ δ 
LOWER St ыы — — — UPPER 
bara 7—0 — — — 4 DATA BYTE 
4 d ‘ d 
— — MED — сии» 
. ͤ ὰ 090 5 RE T р o: < 61 
ع‎ — em 2 2 E 82 
pupilas aa Б عت‎ — %-- 
Γεω παν 242 - $ ss 
η. οἱ ee «ШТ Y AED — ειν 8 5% 
q ого ` 1 ~ b q ' © 8 
— Wei 019 aur regen 38 Ὃν 
PESA 3 — 4 
PE A PREPS: — — Lower 
а — — — 4 DATA BYTE 
ΤΙ q b 
r — — — — 
E — — — — 
d : , ; 
— — 2. 0 : 
— — — 4 ND 


| | 


FRONT OF RIGHT SIDE OF 
= EXORmacs CHASSIS VERSAmodule CHASSIS 


FIGURE 2-21. Peripheral Cable Connections to EXORmacs Chassis or 
to VERSAmodule Chassis (Sheet 1 of 2) 
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RS-232C 
SERIAL PORT 
PLUS PTM 
TIMER #3 


PARALLEL 
PORT #1 


CONNECTOR A. |. "RS-232C 


е i 
49 
ALL EVEN 
PINS (2,4, 
...,50) 
50-PIN CONNECTOR USE RIBBON CABLE ТМО 25-PIN CONNECTORS 
3M 3307-0000, OR 26 AWG WIRE. AMP 206646-1, 
AMP 88530-3, 3M 3482-1000, 
OR EQUIVALENT OR EQUIVALENT 
NOTES: | 
1. TXC SIGNAL IS ON PIN 15 WHEN THE MODEM IS SUPPLYING THE CLOCK. IF THE 
TERMINAL IS SUPPLYING THE CLOCK, TXC SIGNAL IS ON PIN 24, 
2. ALL PINS NOT INDICATED ARE UNUSED AND SHOULD NOT BE CONNECTED. 


© ко ж FIGURE 2-21. Peripheral Cable Connections to EXORmacs Chassis or 
to VERSAmodule Chassis (Sheet 2 of 2) 
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CONNECTOR A 


© + 
50-PIN CONNECTOR USE RIBBON CABLE TWO 25-PIN CONNECTORS 
3M 3307-0000, OR 26 AWG WIRE. AMP 206646-1, 
AMP 88530-3, 3M 3482-1000, 
OR EQUIVALENT OR EQUIVALENT 
NOTES: 
1. TXC SIGNAL IS ON PIN 15 WHEN THE MODEM IS SUPPLYING THE CLOCK. IF THE 
TERMINAL IS SUPPLYING THE CLOCK, TXC SIGNAL IS ON PIN 24, 
2. ALL PINS NOT INDICATED ARE UNUSED AND SHOULD NOT BE CONNECTED. 


Ф FIGURE 2-21, Peripheral Cable Connections to EXORmacs Chassis ог 
to VERSAmodule Chassis (Sheet 2 of 2) 
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ANIMATION SCANNER PATENT: η 


-SUMMARY- 


Disclosed is an electro-optical device for use in the 
creation of color television pictures making up an animated, 
or moving sequence from static photographic artwork. The 
basic principle involves the use of a cathode ray tube, also 
known as a C.R.T. upon which horizontal and vertical 
sawtooth voltages form a raster of scan lines. These lines 
are focussed upon a color photographic transparency, and the 
color and intensity of the light which is allowed to pass 
through is converted to voltages by photomultiplier tubes. 
These voltages then drive a color encoder which produces a 
color video signal in synchronism with the scanning raster 
on the C.R.T. 


The unique approach taken by the inventors involves specific 
and precise control over many parameters which drastically 
affect the raster as it is drawn on the C.R.T. in real time, 
A digital computer is linked with a special purpose operator 
console, from which the operator may direct sequences of 
events, or change previously composed sequences to his 
liking. These sequences may be stored as digital 
information on a floppy disk. The digital computer is also 
connected to the following devices over which the operator 
has control via the computer: Waveform generators, which 
may be used to modulate any parameter; Video routing 
matrix, which may be used to connect various inputs and 
outputs in the system; Parameter controller, which provides 
a unique control function for each parameter of each 
segment; Timing generator, which controls the timing of 
each segment, or fraction of a frame; and Priority control, 
which may be used to assign levels of precedence for each 
segment as it occurs in real time. 


Using these techniques, animations involving multiple layers 
of scenes, with complex movements, rotations, and 
perspectives may be produced from a single high quality 
color photographic transparency. Multiple digital computers 
may be linked on a common data bus, allowing control and 
storage of much more complex animated sequences. 


ANIMATION SCANNER PATENT: 
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—DESCRIPTION OF THE INVENTION- 


Referring to Figure #1, the C.R.T. (4) is supplied with 
Vertical deflection voltages,(1) , Horizontal deflection 
voltages, (2) , and Re-trace blanking, (3). These form a 
standard television raster, timed to the applicable line 
and frame rate standards, (i.e. N.T.S.C, P.A.L, etc.). The 
raster is then directed optically in two directions by 
a partially reflecting mirror, (5). One portion of the 
light energy from the raster passes through the mirror, (5) 
and is focussed by lens (6) onto the photosensitive target 
of a Photomultiplier tube, (7). The resulting voltage is 
amplified by (8), resulting in an intensity compensation 
signal, (9) which shall be discussed later. The second path 
for light from the raster, results from its reflection off 
the front surface of mirror (5). This light energy is 
focussed by a lens (10), onto the emulsion side of a high 
quality color photographic transparency, (11). This 
transparency may be of any size. Light from the raster 
passes through the transparency, and is modulated both in 
intensity and in color. A lens (12) focusses the light into 
photomultipliers (14, 18, 21) via dichroic mirrors, (13, 17) 
The first mirror,(13) causes red light to be reflected into 
the red Photomultiplier,(14), while allowing blue and green 
light to pass through. The next mirror,(17) causes blue 
light to pass through to the blue photomultiplier,(18), 
while allowing only green light to pass through to the green 
photomultiplier,(21) Each photomultiplier converts the 
instantaneous light level incedent upon it into a 
corresponding voltage, amplified by (15, 19, 22), resulting 
in red, green, and blue video voltages.(20, 23, 16). Power 
supply (25) provides the four photomultipliers with high 
voltage of a negative polarity,(24). 
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-DESCRIPTION OF THE INVENTION- 


Referring to Figure #2, a Digital Computer,(26) is 
connected to peripherals and other computers via bi- 
directional bus,(27). Connection is made to a digital disk 
storage unit,(29), a specialized operator console,(30), a 
video routing matrix,(31), and to other similar animation 
systems at (28). Unidirectional bus connections are made to 
sixteen analog waveform generators,(32) whose outputs form 
an analog bus (39). Unidirectional bus connections are also 
made to the parameter controllers,(33), timing generator (34) 
and to the priority control,(35). The priority control 
determines the priorities of eight external signals, 
representing video matte shapes,(36), and outputs a digital 
number corresponding to the highest priority signal present 
at any given time (37). Assignments of priority levels to 
the various matte shape inputs is under control of the 
digital computer,(26). The timing generator,(34) compares 
the priority information,(37) with the synchronization 
Signals (41) under control of the digital computer,(26), 
resulting in segment logic signals,(38) which gate the 
proper parameter data into the parameter controller, (33). 
The parameter controller's primary function is to provide 
the proper control signals to the raster generator,(40), the 
three dimensional rotation controller,(49), and the color 
controller,(46), on a segment by segment basis. The digital 
computer,(26) loads data into the parameter controller 
during the vertical retrace period of each frame. The 
parameters controlled in this manner are: X size, X axis, 
X position, Y size, Y axis, Y position, Z size, Z axis, 
Depth, Focal length, R,G,and B White level, and R,G,and B 
black level. Referring to Figure #3, it can be seen that 
data from the digital computer,(27) is stored in a memory 
block,(53), which is organized as eight words of twelve bits 
each. The segment information, (38), gates one of the words 
to the digital to analog converter,(54,) where it is 
converted to a corresponding analog voltage. The same 
process takes place in memory blocks,(56, 59) which drive 
digital to analog converter (57) and an analog switch 
(60),respectively. The second converter,(57) is used with 
multiplication element,(58) to affect the amplitude and 
polarity of the analog signal selected by the switch,(60). 
The analog signals selected by the switch,(39) originate in 
the waveform generators.(32). The outputs of the first 
digital to analog converter, (54), and the multiplier, (58) 
are summed by the addition element,(55) and result in one of 
the sixteen parameter outputs. (61) 
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—DESCRIPTION OF THE INVENTION- 


Referring to Figure #4, details of the Raster generator can 
be seen. Horizontal synchronizing pulse,(62) enters ramp 
generator,(63), resulting in a linear sawtooth voltage 
entering multiplication element,(64). The Y size parameter 
output,(67) is the multiplicand for elements,(64, 65). The 
second input for multiplier,(65) is the parameter controller 
Y axis output,(68). The results of these two operations are 
Summed at additive element,(66) to produce the Y output 
(69), for driving the three dimensional rotation unit. A 
similar operation takes place in the vertical portion of the 
raster generator. Referring to Figure #4, it can be seen 
that vertical synchronizing pulses,(70) enter ramp 
generator,(71), resulting in a linear sawtooth voltage 
entering multiplication element,(72). The X size parameter 
output,(75), is the multiplicand for elements,(72, 73) The 
second input for multiplier,(73) is the parameter controller 
X axis output,(76). The results of these two operations are 
summed at additive element,(74) to produce the X output,(77) 
for driving the three dimensional rotation unit. 


Referring to Figure #5, it can be seen that a basic two 
dimensional rotation unit is disclosed. An X input,(78) and 
a Y input,(79) are provided to multipliers,(82, 83, 84, 85). 
The multiplicands to these elements are generated by sine 
and cosine functions of digital word N, at (80) in 
item,(81). The outputs of summing elements (86, 87) are the 
original X and Y rotated by the digital angle N. The items 
disclosed in Figure +5 are drawn in simplified form in 
Figure #6 as a single element,(90, 91, 92, 104). The 
rotated signals at (88, 89) are applied to rotation 
units,(91, 92), as well as the Z parameter output,(95). 
Thus, changing the digital angle,(93) causes the raster to 
rotate about it's X axis, and changing the digital 
angle,(94) causes the raster to rotate about it's Y axis. 
The Depth input,(96) affects the size of the raster, while 
the Focal length input,(101) affects the perspective of the 
raster, thus simulating the optical characteristics of a 
wide angle or telephoto lens. Rotation element,(104) rotates 
the final image through a digital angle,(105), and the 
outputs are summed with positional parameters,(108, 109) in 
elements(106,107) to provide X and Y outputs to the C.R.T, 
(110,111) 
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—DESCRIPTION OF THE INVENTION- 


As can be seen from Figure #7, by way of example, a 
photographic transparency is shown in (a) upon which an 
exposure has been made of the alphabet. While this would 
normally be done in color, we shall presume for sake of 
illustration that this is black and white, and that we can 
see the position of the scanning raster behind the film. 
Notice that in (a) only the upper right-hand quarter of the 
film is being scanned. However; the full raster is scanning 
this area, thus, the output screen at (b) contains what 
appears to be a blowup of one quarter of the film. In fact 
by reducing the size of the raster even further, so that the 
full frame of raster appears behind only the letter "Q", 
That letter may be made to fill the output screen. Notice 
that the only factors affecting the resolution of the image 
on the output screen are the quality of the film 
transparency, and the scanning standards in use. 

In the figure at (d), the raster has been rotated in a 
counter-clockwise direction, resulting in the clockwise 
rotation observed at (6). The raster may be sized and 
rotated in any manner, such as at (f). Unique effects may 
be observed at the output screen, if rotations about the X 
axis,(g & h); or Y axis,(i); are performed. 

All of the above presume only one segment. However; if 
multiple segments are used, effects such as those in (k) may 
be produced. The majority of the frame, the raster scans in 
the football shape centered around the letter "Q". This 
shape is caused by one of the waveform generators affecting 
X size. This results in the curved appearance of the 
letters "P,Q,&R" on the output screen. The star shape is an 
external matte signal fed to the priority unit, causing the 
segment to switch to new parameters during the time the star 
Shape is valid. Thus, by changing that segment's position 
parameters, any letter could be made to appear inside the 
Star shape. The letter "I" is another segment caused by an 
external matte signal. That segment's raster has been 
rotated about the X axis to cause the perspective shown in 
(k). Since control of all the above elements is handled by 
a digital computer, each parameter can change on a frame by 
frame basis, thus resulting in animation. More examples of 
segmented operation are shown in figures (1, m). 
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[ὁ + 23 FROM 
Rem + 22 FROM 
11-100 + 11-102 


Зі; 
узок; 
LOK ΤΩ SK; 
20K TO LOK. 
CHANGE TO 741.8244 


FIN O7 NOT GROUNDED. 


:20:%5 


4 INSTEAD OF 


9 FOR Ue 


VAG LOO. FA 


FIN 5. 


be uie aha e 


Pes РА 


AROS LEMA 


SOLUIT TON: 


e INVERT 


A g ü 


43 13 


LIST VERSION 120281 3 4/22/03 10:20:25 


мах PATA МЕКТЕП 


CHANGE Le ddd, 10% TO 


79.5244. 


BITS 4, 9, 14 TO ANALOG MUXES WITH SPARE IN U-*43 


3 CUTS. ch JUMPERS AS SHOWN: 


| 
3 AD а 3 
\ Uns 12 | i 


viii x = CUT Ü EA een 
| AD 


Ü Аха ADD О 2 1-43 10 


«АМЕР | 


ah 3 

Мо -- -- — سے‎ 
те 
— 


اد 


يت حدر عدصت م سمه سا لؤاست 


— 


U-43 11 


e ADO 
TO U-43 б 
Ds Josi 


U-64 о SOLDER SEDE ü 


ü 


Ab 


о Хош M 
TO 9-43 9 


Ü 
ü FA = ADD 


i 

і 

! 

| 

| 

CUT 1 
| 

| 

! LIM ESS | 
і 


om am onm «ғы - men —‏ سے 
-- - - — — — — 


Раш 3 LIST VERSION  izü28981 3 A 20220240 URGTOUS FX 


= 


*PROEBLEPM: INTENSITY PARAMETERS FROM SIZE. ARIS TO ΡΖ LEFT OFF BOARD. 


A ——— 


SOLUTION: ADD 3 HIRES аб SHOWN (жж): 

ee EO Ue PXMOG TO FE ™ 18; 
OM 0-24 БАМ 8 TO РЕ = 3⁄4; 
FROM l FIN B T PX = 36. 


SOLDER SIDE, Ей (RIGHT? 


r 


% жж жж £ £ и Ж и £ NX ü 
к. bean Тәке. | اما‎ E ΜΕ Там! اجا‎ Vaal A Vaal banal Tal Vases Ü Το еее aa E 
C du. 36136 ΠΕ 30 28 26. 24 22 20 19 16 1% 4 
с 


l 
А | à 
і / | | Z / £ / FF 
| 
1 


— үннер ыр 


е 


λεν 


r 


SOLUTION: CHANGE C 1. 4 , 7, 9, 14, 13, ІЗ, 12, 18, 1% 20, 21 TO 1950} 


H . J. EYFAss +15 TO Ueli 12, 19; 


C cob ΕΛ XNGULATED WIRE PROM Ра FINES 1, 3, ἢ TO GROUND PLANE AREA | 
BETWEEN Ue + elg 


PROBLEM: FIN 4 CONNECTED TO 13 


SOLUTION: CHANGE «185 TO РІМ S 


( 
^in 


| 


E E E КЕП DS 


— — 


l 
4.. 


| 


| 
| 

— 
d 


} 


l | 
— —— Ü 
F 


LOG-TNVERT-AWTILOG PERSPECTIVE 
44 -- АР DER CAL [2 C “А 


el 


5 Raster at DoT 
лара with offset pot 
£54 Тень out | | 


0 


WEHT 


ER ER 


τα مزع‎ 


-ο 
MODEL *R1 
РС15-1ЕМ 15К 


PC30-. 5EM 30K 
PC 50-. 2EM 50K 
PC100-.1EM 100K 
PC200-.05EM 200K 
PCh00-.02EM HOOK 


Note: 


1 — ÀC Line 


- 3 
s | 230У 
2 


7 ----АС Line 


On 200 and 500У supplies, LO NOT make 


measurements from * or - output to алу 
points on Power Supply Card. Certain types 
of meters can cause damage to supply. 


BOTTOM VIEW 


TITLE POWER SUPPLY 
CONSTANT VOLTAGE 
CONSTANT CURRENT 


1 AC Line 
2 

3 115. y 

m 

5 

6 

7 AC Line 
8 

9 


10 F (+) Output 


il 

12 (+) Sense 

13 

14 

— IK For External 
10 Current Control 
12 : 
18 (-) Sense : 

19 * Rl For External 
20 * Voltage Adj. 
21 f -----(-) Output 

22 


R} 
Current 


For external voltage and current 


πο Geir o ο 


TOP VIEW 


A mn ee 


j 
i 
1 


control remove RI & RÀ, install 
jumpers shown as dashed lines and 
connect control pots to contacis as 


shown on DWG. #1737 


Note оп 200 and :00Υ supplicc DB Not 
make messurements from + or - output to 


any points on Power Supply Card. 
types of Meters can cause damage to supply- 


Ceri-in 


TITLE POWER SUPPLY ^ 
CONSTANT VOLTAGE 


CONSTANT CURRENP 


MOLELPCHOO-.02EM Dual Primary 


CHECKED 
APPROVED 


|. 


5 


operation remove. 
Jumper ος 


P.0. BOX A 
285 CHANGEBRIDGE ROAD 


For external sense 


3 Lles Camel yt 
ТАЯ азу O not 


σου 


Ka =. 500 2 19 sens. 
| » 3 V Ls Kd V IN4007 
5—49 Y MC L 

7 ON3423 | V 
Hoou@ towa bw I 
4 @ioma= CW 
2oma (® |40 = 007 w 
HOma OI ‚Dat ш 


2Омо @ 3202 Dbw 
OH © 22012, 26 W 


ν 
a 2 : 
: 42 MCIYGeL كا‎ 20 
2, co 
| . 
Hipo: Энн | — "EL 
tes Ela pom C S 


РС 400-,02EM 
with YO wa mod, 
DUS 12/5/52 


7 


| PC-400- 02 EM 
Май {ек hon 
Για ue © pex 


O 


O 


Рс. 
Ly 
nodi σα 
о 
ho TARA 
y e ta à 
Б. 


© e ® e е е © е ө ө © 


ut 
i] 


t 
H 
A 
1 


M 


FAGE 


“BET UTE 


“SET УКС 


ЕТ УКМ 


SET VER 


1 LIST 


МОК SETUP 


(REQUTRES 


VERSION 


VTE, 


AS FOLLOWS: 


ADDRESS 


FF LOO 
EF L004 
FF L006 
FFLOZO 


DATA 


AS FOLLOWS : 


FF L400 
FF1420 
EE1440 
FFi460 
FF1480 
FFi4A0 
ELAGU 


“13680 


Εώς 


AS FOLLOWS: 


FF L800 
ЕЕ1820 
ЕРІЗ40 
ЕЕ1860 
FF1880 
FFLBAO 
FELSCO 
FELSEO 
EE1900 
FFi9z0 


FFi960 
ЕЕ1980- 
FFLPAO 
FELCO 
FFi9EQ 


0 
Y Е * 
P 2 ү 
> Е [5 
FS ү 2 

Ü 
Fi |- 2 
7 F: * 
2 [5 * 
ZEE 

Ü 
7 po Е 
7 Е Е 
Ў ү = 
ZEE 
ZEF 


AS FOLLOWS : 


Γ 600 
FF1CZ0 
FFiCA40 
** UU 
РЕ СЕО 
FFICAD 
FFICCO 


7 2 Е 
27 F F 
Ж ү” 2 
7 ** F 
ZEE 
7 Е F 
7 Е 


120281 


UEM ТМ RESCAN CHASSIS 


VOR 1.0 1.6. DC 


PAGE 2. LIST VERSION - 120201. 3 Φος ob: debo NE. VCI. Q6. DE 


ЕРІСЕЙ УКЕ 
FFLDOO FEF 
FELDZO ZEF 
ED ZEF 
FFiD60 ЫЗ 
FFLDBO 0 


VLD: EE 0 
FF 20082 Ü 
FF 2004 0 
FE 2004 Ü) 
FFZ008 0 
FE 200A Ü 
FF200G 0 
FF200E Ü 
FEZOLO 0 
2012 ТЕР 
FFZ018 ч 


ZERO DACIS AS FOLLOWS (FOR ZERO VOLTS): 


ADJUST SCOPE DeC 


Ró TE 7 
[e T Feo 15 0 ж % 


ΕΤ ΟΕ 

ΕΕ [120 

EFIDOO 

i FE1DA0 

V TE-123 ж в [71000 
5 EE3CCO 

1.00 

ЕЕ1С20 + 

а САО perky ῷ 4 1813 ON U < 
FE31050 
1 E TE-19 4 ЕЕ1СВО Í (A de Le reached without an exbe-dec оч VRG) 
[51.7 12-20 ©; ЕЕ1СА0 


VCR PERSPECTIVE DIVIDER SETUF: 
ме” 
— УСК ON EXTENDER Y LE 
c NORMAL. INITIALIZATION Tura R73 αἰ] FEN C Sres taras 
== PUT FEE لمي‎ 
e: = PUT SCOPE IN XY, κ PROBE TO BOTTOM OF JS, Y TO BOTTOM OF μα. 
GROUND INPUT AMPS ON SCOPE, FUT DOT IN LOWER RIGHT CORNER 
~~ UNGROUND INPUTS, SET TO 1V/EM ADJ R20-D FOR LEFT SIDE OF TRACE TO BE 


я 
= 
c 
— 
-гі 
ыш. 
f» 
— 
ы: 


@ APFROX. OVDE 
x ADJUST R73 FOR CURVE TO CROSS A POINT 1.4 VOLTS UP AND 1. 8 VOLTS OVER 
FROM ZERO. (EXPAND SENSITIVITY IF NECESSARY. — 
O ~~ READJUST R20-D FOR ZERO, AND R73 AS ABOVE, AXIS POT Should Ge ρα 4% pot, 
-- SET VEE 30 REASZO. . VERTET σε ο (E1560: 
--- ÉDJUGT ЕЭ ON URMYFOR μπες TO SIT AT 1.4 U. UP AND 1.4 V. OVER FROM ZERO. 
TRIM VV 
E necessary 


PAGE 3 LIST VERSION: абва DIRIN 5 ES N VORA 03.6. DC 
~ SET 0 G FFi960, RETURN SCORE TO NORMAL... 
— FINE TRIM R20-D FOR O VOLTS AT BOTTOM ЈА. IF MWecessaryı 
в SCOPE τς 

~ ADJUST RZOü-E FOR MINIMUM AC. 


© —— ADJUST к20-с FOR ZERO DC OFFSET | | 
ө 250057 ак BG OFFSET е Ext Bas haltiplen Balances t 
GUN. É r. - load ЗОНУ FEEDS scope ТРЗ 
© offset RSA B slighty fo show 2000 pout od rans 
«d j«st Rs А Se Z € e δι. UA e z ACC < 

e и NG leve] urhea Kan ie ЖОПЕ ww ГА [656 
Φ J ου Ze 5 IC. αὐ, δα B. welled, 

B Lasting Lindow Ἐάν — Scope EE 97 Le pent as above, s RGO =e 
5 Set the Bie m ' & Scope PUE Se хі = alos 9 ier 4 € 
e FE مع‎ - © 
ο. GIB een 
% FFIDOO- о 
© FF (Db ЗОРЫН / 

ЕЕ (D «о - Ó А 
ео 

ЕЕ ١4 6O - @ @@ TF 
a 
o Scope ТР (0 ad dep of 36 

(Top of Te should Le 15 τῷ 

: Co - ς at 

Ф Ser ЕЕ(4ео do зә, Blaskiug should gd low as 
9 TPG approaches e len pun adjustieg FEICCO enda Es CO ει. oa move the edges, 
e Sco Line observing same e l ЕЕ FE [DOO ad FFIBAO 

Rotura FFlabo do ΕΤΕ. Serfflaao fo FFF 
© 
e 
© 


— 


ço + Ao =o 


as: 
| و‎ e! 
= 


ЕБ 1442 


ma. 


an 


8 


аа WIS 


а" 


ἘΞ ]400 


: ο uu 
Ree Bo. = Dao 522 
E MAREO Jm po - 
Be ГЕ Е [4 Et 2 =, 


E s 
с νά е 


NE Eb DD 


9 Ze Ας AC 4 يلا‎ қ а Deco а 


pect ος 
c 
N Зы ЕРЫ 
\ а= М. CEA 
نا افد‎ : : ЕТЕ э а: LO, ' ЕСІ DEO 


Ys 


NAANP ANNA RN 


UA 
( 2ў; 


SER саб 


IO СЫ 2 
| 
d 
ЕЕЕ 
و‎ © 
X 
n 
-2 


(ses. 35-417 E E T 8 
ER FELECO 

qe e. GH v- NEEL CS O 
ТР-20 Е ae 2212.52, 


— AS JN O 
لب‎ 
Σ 
А 


AIS) ARS Fis pe 
222 do TER 

| aget ad SY ақ dee) 
| Y TR е 


al ТЕРЕ de Y po S: же 
Ads, R26 8 — о fea = η 
. e ER == ER e cs Se еже се: μή bal) 


lowe night, 


ς > 


IRA | ) 5 
! 24 =. 
/ ж | d 
ala CE (е 
baste 
1 ) 2 


әре: 


τό 


N е 
= 


Ес 
E Айч {= ad ec Deva Deo 


DER ы spective wider $ etap 
La CR ος reden ος 

р Ко СБА 1 Tn ef Ec C 

pc Pai PEE Ера оо `` | 

Eum Pat Scope ta X m X: robe Xo. Be llo. et 

| ee TS Pai boten Xu, Ground “2 كمه ه‎ 


n W 2 aot in lower TS 


Co е, 


1: - Ang roar capos ” cette 122 y ad;  R20-5 


ος for < lef} Side 25 + Hea се _ to Le Approx бийс 


4. [m Ad! webs 73 fen али cross a 


des Fe c 1.4 «δν volts ΑΡ a T lı tu oli: over 

“ο from zen, (e 9 and Ses кы Жу я C p) 
-- өші Re- adjust Κ2ο-2 fo Zero, ard ads aleve 
(7 Sed ΤΕ +0 ΕΕ (420, verily ΤΕΕ @FFta60, 

~ PApust KS ou ИВМ for free fo sid at 

| | t dup. | acd | f ين‎ over Lio Ut BEA 

— d et O @ FEI 40 O, Retin Scape le norm 3 

_- Five dem ROD foe Фи E Loton JE 


E Adja S he Gn 


END 


| 


| User [004 
cupo ay A UE kede 


E e No 
Fu =0 BR 02-10, = FE 


-0й- FFF, OA = ТЕЕ دعم‎ FFE _ 
20-20 ΤΕ 


E =o eit. < 
Eae B bes. Py Αι OTP POCS `. 
ape v^ vady Kurt wave game „7Р4. 
SA FRO40E= ΤΕΕ ad} ЕТСЕ for Ac null ТРЗ 
nr Sek RISE for Zero volts, 
aol TIFF; adj RAS BOA, TEY 
Set R43-C for Pew veltr, 

— δΑ/ΟΕΊΟΕΕΕ, S MUT 5080 

= Set RISD {οι zero volts at bohom 


of fx mane rect д: рае: wave at TPS 
SN A E 2 55 № fy G 2. m E "TT aS ت‎ 
а] وه‎ E di ee 


| ЕР. - DEF 


HHO Ela. Fe, 14- ARE, (a FEF 
IS FEE LATER 7245 О. Фот о 24-10} 
- pum 


pis $ u357 “s RED for 7 ζνο[[ε 


a PER ыга. ЕИ зея" REP Loc ç (bo ltr 


Ueik CA 4 سو‎ Ea Wave, x E PIF 


Гече 
E Scope LEY set RAR for Ac pall Ас, 200 PC 


| E o ssp s TP. se ROR for BC bs ll, Io ГС uo eco PC 


A 0 


Ufo Seda y pao 
E^ 


|—HFF2MIla2--FH- _ e GEC 2-4 -%0%0,26-%0<0 
sA 2&- (01, 15-0, τος ο Же 
Ca- foe (ә ыл of FYR sme var 
lo 2e- velts aTIPI. 
-Sef R STD. for مدهلا ورا‎ of PR Se ware 
| _ de 2-е-о ATA | 
SSA FESTES ENERO Αι. RE 
Sor (044446 v I af UPA 
. АА ΚΙ fee ode FIO y fecangle 
Фф AT pA сч, 5 = 
mE 224 Ἡ, 1780 Adjust REC fon 


| O Jo HO square af (P2, Adjust REC 
o fe of HO ^ at Pie. 


E 
| accordıus de chac 


| | O. 0 O ο CO | 
¡Analog Bus ES {2 E 18 14 20 21 2 


er 


O д 
ο. ο 14 (5 
O O O O ODO ll 8 
L % „ $945! 


SWAP RIMES | 


sloffed Loc S Rigs 


| -5/%< of eas Palley 


| 


Casera Focus مك )م‎ ο, | 
Ө °...:. cast f де 1/15/32. a 


x m 
BEE RR 
Τι ΙΓ — —ę— A 
D 
| PEA RS НЫ | 
| Πο HERES A НЕЕ 
Τι τι τσ στ 
e 
DN 
AUN LIL TI = 


| 


+ 


1 га 


- 


t 


—- 


ي 0 — 


Εν 225; у^. ο σης EN RATO wer ώς Vivere الا‎ NE 1 Ve ο SRS O Stn 


салар Кш Del ay 


714-771-020 
Cau Cal Ele 

τς 0а "ms (Lk tink E К maskas 
54 Ialedece (алына l 
E ec REC 
35 


ملا 
AÑ y al "ET‏ 
E io cru‏ 


pet 27722 


A - 


Raleró MC. 7 Killough 
AEST 


(0. 


Sake nanıc [DAL 
[ 


Lame Dessd: 7d Бек БЕН πω - p 
3 ares sc , ы pe 


SS ca" атамда UR 
| "¡mua + x 

Blanking | YTS 1 00! 70307714 [by fac, by 927 4 
aster A же a Е? 
En XN CELA 
сі тй уң уй) 


Driver | 


erator | 


TD E ps 


Sb er [aee | done |404) ο κ . 


eus. 2 — 


ТА [vao [by dso , er V, μα ler, — 


43», 
° ° ظ‎ 
| | 
e f | { 

y Р" 5 à ١ | d 4 * 


TABLE 2. J2/P2 Pin Assignments for 


ODD PIN 
NUMBER 
` (P2 COMPONENT SIDE 


NOTE: Pins 17 through 66 | 
together by the backplane. 


(cont'd) 


are not bussed 


139 
119 1 - | 
P2 


VERSEFX J2/P2 PIN ASSIGNMENTS (MODIFIED VERSABUS) 


COMPONENT SIDE SOLDER SIDE | 
PIN # SIGNAL NAME PIN # SIGNAL NAME 
GND 


3 


NOTE: Pins 17 through 66 are not bussed across by the backplane. 
ALL other pins are. 


AB1 - AB31 ANALOG BUS LINES 


e 


(Page 2) VERSEFX J2/P2 PIN ASSIGNMENTS (MODIFIED VERSABUS) 


® COMPONENT SIDE SOLDER SIDE 
E E πας 


* Denotes active LOW 


RB = RASTER RELATIVE BLANKING 
VI = VERTICAL INTERVAL 
VR = VERTICAL RESET 
HR = HORIZONTAL RESET 
ZR = Z RESET 
HI = HI-RESOLUTION SYNC MODE 
VALE= VERTICAL AXIS LOCATE ENABLE 
HC = HORIZONTAL CLAMP 


LHC= LO-RESOLUTION HORIZONTAL CLAMP 
BKG= BLANKING TO CRT 
S1-S4 = SECTION ADDRESS LINES 
= LO-RESOLUTION BLANKING 
SB = SCREEN RELATIVE BLANKING 
= FIELD IDENTIFICATION 
VAL= VERTICAL AXIS LOCATE 
PRHR= PROGRAMMABLE HI-RESOLUTION HORIZONTAL RESET 
GHR= GRAPHICS HORIZONTAL RESET 
HB = HORIZONTAL BLANKING 


3 Pecspechive В notes : 
1 Par κα. CRT Basa Sa that 
yon TE U Kamp fe E Tu: 
Ls — (Чоло 5v) 
Š er | 
اسا‎ "TAS R13 2) en MOSS 
ў T pes 5 clipped 
— ата ES ον hat 
ms pped RE Wee 5 
ei 


165 mn ELA. оу г 7” 


e WEP 977 
^ Ee 24$ 7? 
HERS 4144 


San 
A t 
Lin 
Ат 


Peer eres 
veTerenaes 
Lefer ances 
Πως. 


Ton 
Гос 
Por 
Por 


үш, 
Par: 
wart! 


earl: 


RY Так GOURNS 3006, overlerrins references: ML, over wert: КУ SE BOURNS 3006 
RY LOK BOURNS 3006, ος ανα references: №15, over park: КУ ӘК EOURNS 3006 
G MUS πον, over lay references: 069 over warti С. UE οσον 


* 


G taba 200%, GS οσα references: CRI; over wart: U. UE 30% 


# 
© © © © © © © © е е е е 9 9 ө ο 


tin references Tor 


Mor ДУ x 


* 


LOK 


BOURNE 


3299, 


tt f- . riss Preferences: 


e, 


CN GT 


rav: 


R 


LOK 


τι 


OHM 1/4 


Ὁ 


"учу 
4 In 


nor? 


This file contains the fixes for VCILO0A ALL changes im this file 
Ф should be made on version ‘A’ of the board. 


19 Problem: The sisinals VE.DSO and МВ.р61 need to be reversed everywhere 
o Gre Er-. su UGE-7. 
Fix: Curb wire from UO or solder side 
o Cut wire from ШАА on solder side. 
Solder dumeer Prom "ΖΒ Фо αν 3 
Solder Jumper Pram U^7-7 to UCg-11. 


25 Problem: The sismals DMA.A00 arwi DMA..ADOX reed to be reversari 
o PAIR: Gut wire ом LEFT side of VELS-LL om solder siria. 
Curb wire From JELS-10 on solder side. 
Solder Jumper from Uais- to СА 54. J. 


о Solder .Jumrer Prom LIE A. . ) to UCM. 


Problem: No rin . lies om tne КОМ decoders address Ағаға, 


V 
< 


Fix: solder Jumper Prom 
} 


L | 1-9 to EG- -A. 
Solder ος from F | 


( 
"(1-10 to JEó-3 
4) Problem: UCZZ-Z suda ΠΟ 24”. should be DMA.GRNTD.LE . ri L. of DMAnBRNTD.VE., 


Q Ia» Cub wire on RIGHT side of UCZ4-1 om solder ος, 
Cut wire BELOW UIC ZZ - on solder sicco. 
Solder Jumper Prom UCZ9-2 Lo U613-3 

O Solder Jumrer from LI J. J. to l II. Z 2 J. 

Solder Jumeer from UCSI-13 bo UCZA4-1. 


` 


> 


© 5) Fronlem: Lrieducte DMA VERSA sccess risbs ss mit 3 of 
Teds Leber. 


true DMA qmocio 


O Pix; Solder Jumper from ШЫ 14—14 to JEG-2. 


Problem: Reset iH -t. H, Kart suiten moles and conmmecltionms were lewer‏ زم 
Qiu wrornst.‏ © 


Fix: Wire susp راط‎ τον switon descretely: 


(1 0 iori rast bloc es 


(1) (2) (3) 
e Ü Ü Ü 
CNC) (COM) (NOD 


Hole 1 should me cometes Lo tne Normslle Cormected suiten οσο ο, 
Hole £ snowle be connected to tre Common suiten كلمت‎ ο, 
© Hole 3 οποια me connected to tne Normal Orer suiten COTTON. 


7» Problem: Read 1/0 DTACK and write 1/0 DTACK were reversed. 


Fi: Cut wire Prom UCTS on solder sic. 
Cui wire from U6Z- on solder side. 
© Solder .umeser from ШСІ2е-іі to UCZ-10. 
Solder Jameer from U011-9 Lo “ΟΖ” Ὁ. 


© 8) Problem: Tranceivers that interface tne ТМ59914а to the local cate bus 
cci neve bie Οι, eneniles decoderi. 


Fix: Cut wire from 1045-19 ort solder side. 
Cut wire from USK on come*onerb side, 
Solder Jumeer from UD2-6 to UD4-19. 
Solder ame- Prom UD7Z-G to 405-19. 
Solder литет from UDZ-4 to 002--9. 
Solder ος from UALS 8 to UD7-9. 


9) 


109 


12) 


132 


14-2 


15) 


rot deni: 


[үз omen: 


Глоб ero: 


Fi 


"rotem: 


Probl erm: 


Fi 


Р" 
e`. 


Fromlem: 


Probi ern: 


MES 
”. 


x ` 
eS 


So cen 
So leer 
Solder 
Sal cer 


КОХ әгі 


Cub wir 
Curt wir 
Solder 
Solder 


REN anda TFC t 


Liat wt 


Cub wire 


Curt wi 
Solder 
older 


Eral e 


LIME TD 
AM خلج‎ 
απ ET 
LUTE en 


from U 


Cis 


7 to UD?-3 


From WO. Se? to 4057-10. 
from 0011-10 to UALS J. 0. 
From UCL Vo UALS. 


RSQ reverse 


e from 
e From 
img em 
IRIS 


re peli 


DeLweern 


01-6 
UL 


From 1-6 


Ori 


TMS9914* cni. 


Or: conmeanerrk side. 


Or E 


From (01-8 


юш ога, sd c. 
to Umó-16. 
to δώ ο, 


ied together on TMS99146 end 7916260. 


ser LID 


re behweer LD 


ολ,‏ الب 
αμ EY‏ 


J. Tu. 


c) Strict. 


Curl wi 


Xriberrurt 


po metu 


to irterruet 


Curb wire From 


Sol der 


Wien Mu la 1 бә 


CUL 


were b 


«Мате 


for 
From 


οτι ZE 


eer LEG 


CESA 


UCG3-- 
from 


they Porsot 
bine mins ом bine cmi 
ied to VCC. 


Cut wire from 
Curb wire from 
Cut bwo wires 


Solder 
Solder 
Solder 
Solder 


Mid . .* 


αμ 
ΠΟ 
MINIM 
JL Mme 


WES 8 
UE eE 
from 
from 
From 
from 
from 


Cut wire on BOTH si 


Sol cer 


ων 


from 


de 
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SLAVE HARDWARE DESCRIP ECON JANUARY Za 1932 
OSCILLATORS 


THERE ARE SXXTEEN OSCILLATORS. EACH HAVING THE FOLLOWING FAR AME TERS: 


OFFSET 


QP oT бше үсү, 
АМ ο — 4095 
FREQUENCY 0 ~ 409% 
PHASE LOCK IOXNT 0 ~ 4095 


OFFSET MODULATION SOURCE ОБЕ 
GAIN MODULATION SOURCE ОУ 
PHASE. LOCK SELECT a 


CONTROL REGISTERS 


[3.1.8 

0 “ S PHASE LOCK MULTIPLE Ur ү; 

4 ἃ S WAVEFORM SELECT 025573 
Ф OFFSET FULL. WAVE RECTIFIER ON/OFF 
7 GATIN FULL МАМЕ ΠΙΟ ΓΕ ΣΕΝ ONE 


0009 


4 


% 


a 


©. 


Y “ 4: V 8; “ % 


% 


SLAVE HARDWARE DESCRIIE TION JANUARY 2, 1982 


TIMING ἃ BLANKING CARD 


RESCAN CHANN: 


FLYING SPOT C 


BLANKEN 


+ 


< >< > 


Жо 
δὲ δὲ 


Ех Tre BLANKING FARAMETERS CAN EFFECT AS MANY AS SIXTEEN 


RASTER SEGMENTS OF να τρ LENGTH АТ à TIME. 


HANNEL.: THE BLANKING PARAMETERS EFFECT THE ENTIRE RASTER. 


NO SEGMENTING LS AVAILABLE. 


о FIXED ΤΩ RASTER 


EDGE 
EDGE 
EDGE 
EDGE 
EDGE 
EDGE 


OFFSET 


у ~ 4095 
Û - 409% 
0 — 4095 
0 ~ 4095 
0 ~ 4095 


THE. TIMING CARD FROVIDES TIMING SIGNALS FOR THE ENTIRE SYSTEM. 
THERE ARE FIFTEEN SEGMENT CHANGE REGTSTERS WHICH CONTAIN THE 
LAST LANE OF ALL OF THE SEGMENTS EXCERPT SEGMENT 
BY CONVENTION TS THE LAST LINE OF THE VIDEO. 
SCAN Бак ADJUST REGISTER, ONE TEST & TRIGGER 


NUMEER OF THE 
SIATEEN WHICH 
THERE IS ONE 
REGISTER AND 


SEGMENT 
SCAN Ee 
2. КАМЕ 


FEST 8 


BETS 


en 


Mom 


CONTROL. 


ONE CONTROL REGISTER. 


CHANGE 
К ADJUST 
RATE 


TRIGGER REGISTER 
5 


^E Viel ЕМЕСЕ 
7 TRIGGER SEL 


ЗЕКЕТ 
ECT 


REGLSTER 


BELTS 


0 


LGH RESOLUTION 

SECTION VERTICAL RESET 
VERTICAL AXIS LOCATE 
BLANK OFF CRT 

2 RESET ENAR. 

STANDARD BLANKING 

RASTER RELATIVE. ELANKING 
SCREEN RELATIVE BLANKING 


OFF SET 


90 1028 
052-2053 
OS 


ΩΝ OF E 

ENVIADOS PERLES 
ENABLE/ DISABLE 
ENABLE/JDISABL.E 
ENABLE/ DISABLE 
МАВ E. / O. I. S HEI. E. 
ENAELE/DISAELE 
ENABLIE/ DISABLE 


hoff 


SLAVE HARDWARE DESCRIPTION JANUARY 2, 1982 
INTERFACE CARD 


3 INTERRUPT VECTORS 
BASE REGISTER 

DMA CONTROL REGISTER 
DMA REGIS TERS 

488 CHIF 

BK X 16 Ram 


0010 


N 2 


` 


МТЕ--100 FONER & GROUND 


PLUS 5 VOLT CONNEC f CONS: 
Jioc 152,127 130 2431, 132. 
JZ ar Za 3, 9, LO. 

GROUND CONNECTIONS: 


weep 


ЗІ , 32, ὦ 1, 6 52. 57: ó, Y 1. 1 22: 1 19‏ ,23 ,27 ,24 )23 * ,3 .772 .1 ل 


120, 123, 1242 185 136, (37,138: 139, 140. 


JZ -- 1, 2, 3, A, 9, ©, | 2. l LL 
/ 


2 | 


^ «УТ S72 т. 
¿ 219243; 2 7 
2 — Жету) 9 = / ( 
ü 

| * ЖҚ» COMM ECTULO f; 

—- РЁ 

7 Sa te. ἢ Κα 

s Ses / LO O 


VTE 100 POWER & GROUND 


PLUS 5 VOLT CONNECTIONS : 


Ki = 1. 2. 129, 180, 191, 782, 


da s 7, 3,9, 10. 


GROUND CONNECT LONS: 


— 


dE = 3, 4, 23, 23, 27, 28, 31, 32. Gl, 62067) 60.7 1, 72: 119 


120,123, 124 135 196.137; 139905 139, 140. 


JE -- 1. Zi З; 4,5, Ó. 
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